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Abstract
Introduction: Workplace tobacco control interventions reduce smoking and secondhand smoke 
exposure among U.S. workers. Data on smoke-free workplace policy coverage and cessation 
programs by industry and occupation are limited. This study assessed smoke-free workplace 
policies and employer-offered cessation programs among U.S. workers, by industry and 
occupation.
Methods: Data from the 2014–2015 Tobacco Use Supplement to the Current Population Survey, 
a random sample of the civilian, non-institutionalized population, were analyzed in 2018. Self-
reported smoke-free policy coverage and employer-offered cessation programs were assessed 
among working adults aged ≥18 years, overall and by occupation and industry. Respondents were 
considered to have a 100% smoke-free policy if they indicated smoking was not permitted in any 
indoor areas of their workplace, and to have a cessation program if their employer offered any 
stop-smoking program within the past year.
Results: Overall, 80.3% of indoor workers reported having smoke-free policies at their 
workplace and 27.2% had cessation programs. Smoke-free policy coverage was highest among 
workers in the education services (90.6%) industry and lowest among workers in agriculture, 
forestry, fishing, and hunting industry (64.1%). Employer-offered cessation programs were 
significantly higher among workers reporting 100% smoke-free workplace policies (30.9%) than 
those with partial/no policies (23.3%) and were significantly higher among indoor workers 
(29.2%) than outdoor workers (15.0%).
Conclusions: Among U.S. workers, 100% smoke-free policy and cessation program coverage 
varies by industry and occupation. Lower smoke-free policy coverage and higher tobacco use in 
certain industry and occupation groups suggests opportunities for workplace tobacco control 
interventions to reduce tobacco use and secondhand smoke exposure.
Address correspondence to: Girija Syamlal, MBBS, MPH, National Institute for Occupational Safety and Health, 1095 Willowdale 
Road, Mail Stop 900.2, Morgantown WV 26505. gos2@cdc.gov. 
No financial disclosures were reported by the authors of this paper.
HHS Public Access
Author manuscript
Am J Prev Med. Author manuscript; available in PMC 2019 November 14.
Published in final edited form as:
Am J Prev Med. 2019 April ; 56(4): 548–562. doi:10.1016/j.amepre.2018.10.030.
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
A
uthor M
an
u
script
INTRODUCTION
Tobacco use is the single most preventable cause of disease, disability, and death in the U.S.
1,2
 Smoking causes lung cancer, heart disease, and respiratory diseases, including bronchitis, 
chronic obstructive pulmonary diseases, and other health problems.1,2 Nearly half a million 
Americans continue to die prematurely from tobacco use each year, and in the U.S. the 
economic costs attributable to smoking and exposure to secondhand smoke are estimated to 
be $300 billion annually.2
The workplace is an important setting for implementing tobacco control interventions.3,4 
Smoke-free policies in indoor public places, including workplaces, have been shown to 
substantially improve indoor air quality, reduce secondhand smoke exposure, change social 
norms regarding the acceptability of smoking, prevent smoking initiation by youth and 
young adults, help smokers quit, and reduce heart attack and asthma hospitalizations among 
nonsmokers.2,3–9 Considerable progress has been made at the state and local level in 
adopting comprehensive smoke-free policies that prohibit smoking in all indoor public areas 
of workplaces, restaurants, and bars; the number of states with such policies increased from 
zero in 2000 to 27 in 2017, with 58.4% of Americans being covered by such policies at the 
state or local level as of January 2018.10,11 The number of indoor workers covered by a 
smoke-free policy increased from 69.3% in 1999 to 82.8% in 2010–2011; however, policy 
coverage varies across population groups.12,13
In addition to smoke-free policies, employer-sponsored cessation programs (e.g., individual 
and group counseling, self-help materials, advice from a health professional, or extending 
the usefulness of cessation coverage medications through employee benefits, telephonic 
programs, and digital interventions) can also improve worker health, lower employees’ 
health insurance premiums, and help reduce employee tobacco use rates.3,14–16 Participation 
in workplace cessation interventions can increase quitting rates and decrease rates of 
smoking-related diseases.14,16–19 In 2015, approximately 68% of adult smokers (36.5 
million) reported that they wanted to quit smoking, 54% made a quit attempt, and 8% 
succeeded in quitting.17 Targeted tobacco cessation treatments can also be effective and 
benefit different population subgroups.18,19 When using the health promotion–health 
protection model for smoking cessation among blue-collar workers participating in the labor 
union apprenticeship programs, a threefold (OR=3.0) increase in the likelihood of quitting 
was observed following the intervention.16 In addition to workers, tobacco cessation 
programs in the workplace benefit employers through lower employee healthcare costs, 
increased productivity, and reduced absenteeism.3,17–20
The proportion of workers covered by workplace tobacco control interventions, by industry 
and occupation, has not been extensively studied. Although previous studies have assessed 
smoke-free policies at workplaces, findings were limited to food service workers and major 
occupation groups.12,13 Additionally, information on detailed industry- and occupation-
specific smoke-free workplace policy and employer-sponsored cessation program coverage 
is limited. To fill these gaps, this study used data from the 2014–2015 Tobacco Use 
Supplement to the Current Population Survey (TUS-CPS) to assess the extent of 
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combustible tobacco use, as well as coverage of smoke-free policies and employer cessation 
programs, among employed U.S. adults, by industry and occupation.
METHODS
Study Sample
The 2014–2015 TUS-CPS is a household survey administered routinely to the civilian, non-
institutionalized population by the U.S. Census Bureau.21 Eligible household members are 
interviewed by telephone or in their homes; the sample included people aged ≥18 years. 
During 2014–2015, a total of 163,920 respondents completed TUS-CPS (response rate of 
54.2%).21 Data analysis was conducted in 2018 for working adults (N=86,163) who were 
not self-employed during 2014–2015 (Table 1).
Measures
Combustible tobacco use and employer-offered cessation programs were assessed among 
both indoor and outdoor working adults using affirmative responses to the questions shown 
in Table 1. Data were stratified by indoor and outdoor worker status where possible (based 
on the questionnaire language), to provide greater detail on potential factors that could 
influence workplace policy and practice. For example, smoking rates may vary depending on 
whether the primary location of work is outdoors, where smoking may be seen as more 
socially acceptable. Smoke-free policy coverage was assessed among indoor workers only 
given that the questionnaire language specifically asked the respondent about a “smoking 
policy for indoor or common areas.”
Data are also presented by current industry and occupation (Table 1). Assessing smoke-free 
policies by industry and occupation is important, as some occupations can exist within 
multiple industries. For example, a food service worker could be employed in the healthcare 
industry or in the food service industry. Additionally, previous research suggests that 
smoking prevalence and secondhand smoke exposure varies considerably by industry and 
occupation.
Statistical Analysis
SAS version 9.4 was used to assess combustible tobacco smoking, smoke-free workplace 
policy coverage, and tobacco cessation program coverage. For each outcome, estimates were 
calculated overall and by sociodemographic characteristics (age, sex, race, education, and 
U.S. region), industry, and occupation. Two-sided t-tests were used to determine statistically 
significant (p<0.05) differences. Bivariate logistic regression and multivariable logistic 
regression analysis (adjusted for age, race/ethnicity, education, income, region, and sex) 
were used to examine the associations of smoke-free policies, cessation programs, and 
combustible tobacco smoking with industry and occupation. Data were weighted to account 
for the complex sampling design and nonresponse. Estimates with a relative SE (calculated 
as SE divided by the prevalence estimates) >30% were considered unreliable and were not 
reported. Differences with p<0.05 were considered statistically significant.
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RESULTS
During 2014–2015, of the estimated 132 million currently working U.S. adults, 106 million 
(80.2%) were indoor and 26 million (19.8%) were outdoor workers (Table 2). Overall, 
15.5% of working adults were current combustible tobacco smokers. Combustible tobacco 
smoking was higher among outdoor workers (20.1%) than indoor workers (14.3%, p<0.05; 
Table 2). Among indoor workers, prevalence was highest among males (16.6%), those aged 
18–24 years (16.6%), those with a high school education or less (21.9%), those with annual 
household income <$35,000 (21.1%), those in the Midwest (17.6%), those in the 
accommodation and food services industry (23.8%), and those in construction and extraction 
occupations (24.6%) and food preparation and serving related occupations (24.3%; Tables 2 
and 3).
Among outdoor workers, prevalence was highest among males (22.0%), those aged 25–44 
years (21.5%), those with a high school education or less (24.4%), those with annual 
household income <$35,000 (24.9%), those in the Midwest (23.9%), those in the 
accommodation and food services industry (29.2%), and those in food preparation and 
serving related occupations (29.5%; Tables 2 and 3).
The odds of using combustible tobacco was significantly lower (prevalence OR=0.7) among 
indoor workers reporting a 100% smoke-free policy than those reporting a partial/no smoke-
free policy at their workplaces, both overall and for all sociodemographic characteristics 
(Table 2).
The proportion of indoor workers reporting 100% smoke-free (80.3%, 84.0 million), partial 
smoke-free (10.7%, 11.1 million), and no smoke-free (9.0%, 9.2 million) policy in their 
workplace varied by sociodemographic characteristics, industry, and occupation (Tables 2 
and 4). By sociodemographic characteristics, the lowest proportion of workers covered by a 
100% smoke-free policy were those aged 18–24 years (76.0%), males (77.6%), Hispanics 
(74.3%), those with a high school education or less (74.9%), those with annual household 
income <$35,000 (75.5%), and those living in the South (77.3%; Table 2).
By industry, the proportion of indoor workers reporting a 100% smoke-free policy at their 
workplace was highest in the education services industry (90.6%) and lowest in the 
agriculture, forestry, fishing, and hunting industry (64.1%). The proportion of indoor 
workers reporting a partial smoke-free policy in the workplace ranged from 23.4% in the 
mining industry to 3.9% in the education services industry. Indoor workers who reported 
having no smoke-free policy in their workplace ranged from 23.6% in the agriculture, 
forestry, fishing, and hunting industry to 5.5% in the education services industry (Table 4).
By occupation, the proportion of indoor workers reporting a 100% smoke-free policy was 
highest in education training and library occupations (92.2%) and lowest in the farming, 
fishing, and forestry occupations (63.6%). Indoor workers reporting a partial smoke-free 
policy in their workplace ranged from 18.9% in the installation, maintenance, and repair 
occupations to 3.0% in the education library and training occupations. Indoor workers who 
reported having no smoke-free policies in their workplace ranged from 21.5% in farming, 
fishing, and forestry occupations to 4.8% in education, library, and training occupations.
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Overall, indoor workers who reported having a 100% smoke-free policy had significantly 
lower odds (prevalence OR=0.7) of smoking combustible tobacco than those reporting a 
partial or no smoke-free policy (Table 4).
Overall, 27.2% of all working adults reported having employer-offered cessation programs. 
Having a cessation program at the workplace was higher (p<0.05) among indoor workers 
(29.2%) than outdoor workers (15.0%), and among indoor workers reporting 100% smoke-
free policies (30.9%) than those reporting partial or no policies (23.3%; Table 2). The 
highest prevalence of having a cessation program at the workplace was among indoor 
workers aged 45–64 years (33.4%), non-Hispanic whites (32.0%), those with more than a 
high school education (32.7%), those with annual household income ≥$75,000 (35.8%), and 
those in the Midwest (33.6%; Table 2).
The odds of having an employer-offered cessation program was higher among workers who 
reported having a 100% smoke-free policy than those reporting a partial or no policy 
(prevalence OR=1.4; Table 4).
DISCUSSION
During 2014–2015, approximately four of five (80.3%) indoor U.S. workers were covered 
by a 100% smoke-free workplace policy at their workplace, whereas only one of four 
(27.2%) working adults reported having an employer cessation program. Moreover, 15.5% 
of working adults were current combustible tobacco product smokers, with prevalence 
varying by sociodemographic group, industry, and occupation. Although considerable 
progress has been made in reducing cigarette smoking and protecting workers from 
secondhand smoke, marked disparities in coverage of evidence-based tobacco control 
interventions were apparent across sociodemographic groups. Because the workplace can 
serve as an important venue for the promotion of evidence-based tobacco prevention and 
control strategies,1,3,4,14,16 opportunities exist to enhance the extent of smoke-free policy 
and cessation program coverage among U.S. working adults.
When compared with previous research,12 the findings from this study indicate a 17% 
increase in the proportion of indoor workers covered by a 100% smoke-free workplace 
policy from 1999 (68.6%)12 to 2014–2015 (80.3%). These findings are largely consistent 
with a recent study by Babb et al.,13 which found that 82.8% of U.S. indoor workers 
reported having a 100% smoke-free policy at their workplace during 2011–2012. The 
slightly lower proportion (80.3%) observed in this study could be partly explained by the 
variation in sample selection criteria; specifically, the current study included all currently 
employed adults, whereas the prior study assessed only workers in certain occupational 
groups and excluded those who were workers in farming, fishing, and forestry; construction 
and extraction; and transportation and material moving occupations.13 The current study 
results show that less than 70% of workers in these three occupational groups reported 100% 
smoke-free policies in their workplaces. Additionally, 54%–75% of workers in these 
occupations were outdoor workers, and therefore may not have been covered under these 
policies, making them susceptible to secondhand smoke exposure in the workplace. 
Addressing secondhand smoke exposure in outdoor environments is important because the 
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U.S. Surgeon General has concluded that there is no risk-free level of secondhand smoke 
exposure,22 and levels of secondhand smoke exposure in certain outdoor settings may be the 
same or at times even higher than those observed in indoor settings where smoking has 
occurred in close proximity.23 The current study findings, in addition to the prior research, 
suggest the importance of 100% smoke-free policies in indoor areas of workplaces, 
including the expansion of such policies to include restrictions to prevent employees and 
others from involuntary exposure to secondhand smoke in outdoor settings.1,3,23,24
The extent of 100% smoke-free policy coverage varied by occupation. Direct comparisons 
with previous research were not possible due to variation in occupation groupings and 
changes in the occupation codes and selected occupation classification groups. However, 
generally consistent with previous research, the extent of 100% smoke-free policy coverage 
in this study was greater among workers in professional and specialty occupations (e.g., 
engineers, healthcare professionals, and education services occupations) than workers in 
service occupations (e.g., food preparation and serving related, personal care).12 Overall, 
occupational disparities in reported coverage has narrowed over time, with improvements for 
categories of workers that were less likely to be covered by smoke-free workplace policies. 
For example, in 1999, a total of 42.9% of food service workers reported smoke-free policy 
coverage, whereas current findings indicate that 77.5% of workers in the food preparation 
and serving related occupations reported smoke-free policy coverage.12 These changes may 
be the result of increases in widespread implementation of comprehensive state and local 
smoke-free laws that include restaurants and bars, adoption of voluntary smoke-free policies 
by employers, overall reductions in smoking rates at the population level, and the 
denormalization of tobacco smoking over time.1,3,4,14,15,22 Comprehensive smoke-free laws 
have also been shown to reduce cigarette smoking and hospital admissions for myocardial 
infarction, asthma, and chronic obstructive pulmonary disease.5–7 However, the present 
findings indicate that an estimated 20.3 million indoor workers continue to report having a 
partial smoke-free policy or no smoke-free policy at their workplace. Accordingly, 
opportunities exist to enhance smoke-free policy coverage among all U.S. workers, 
particularly among occupations with the lowest levels of coverage.
The current study also noted several variations in smoke-free policy coverage by industry. 
Workers in certain industry groups had less than 70% of workers reporting smoke-free 
policies at their workplaces (e.g., construction), and a higher proportion of these workers 
reported that they worked outdoors. Previous studies have indicated that the prevalence of 
combustible tobacco smoking and exposure to secondhand smoke among workers in the 
construction and mining industry workers is high,23–27 and that the implementation of 
smoke-free policies can eliminate or substantially decrease exposure to secondhand smoke 
in workplaces.4,9,23,24,27 Therefore, tailored efforts to identify barriers to quitting, creating 
100% smoke-free environments, and integrating tobacco cessation programs with health 
promotion activities could help reduce combustible tobacco smoking and existing smoking 
disparities, particularly among industries with the greatest burden of tobacco usage.3,18–20,28
Tobacco dependence treatment is one of the most cost-effective preventive services and has 
been shown to provide substantial return on investment in the short and long term because of 
the enormous costs of smoking on society and employers, including direct healthcare costs 
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and lost productivity.2 For most smoking cessation treatments, the benefits of providing such 
treatments significantly outweigh the cost to employers to provide these treatments. For 
example, a comprehensive cessation benefit that includes both counseling and medication 
typically costs less than $0.50 per member per month, whereas the cost per quit for smoking 
cessation interventions ranges from a few hundred to a few thousand dollars.29 By contrast, 
the average initial cost for treating a single case of lung cancer is approximately $40,000.29 
Therefore, employer-offered cessation programs can be a cost-effective intervention to help 
reduce tobacco smoking in the workplace and society more broadly.15,18–20 However, the 
present findings indicate that only an estimated 15% of outdoor workers and 29% of indoor 
workers reported having employer cessation programs. Prevalence was particularly low 
among indoor workers in the accommodation and food service industry, food preparation 
and serving related occupations, and among outdoor workers in real estate and rental and 
leasing industries, the construction industry, and farming, fishing, and forestry occupations. 
Lower prevalences in certain groups may be partly because of workplace culture and job 
characteristics.26,27 Previous studies have shown that targeted strategies can increase the 
impact of health information by increasing its relevance to a given audience.18,19 For 
example, among construction workers, union-based cessation programs that address both 
family and work considerations have been successful.16,19 The lower coverage of employee 
cessation programs, coupled with correspondingly higher prevalence of combustible tobacco 
smoking among many of these groups, highlights opportunities to target specific groups 
through employer-offered cessation programs, especially those who are harder to reach with 
such interventions, including outdoor workers, temporary workers, and others.
Limitations
This study is subject to at least six limitations. First, the data are cross-sectional, which does 
not allow for determination of causal inferences. Second, combustible tobacco product 
smoking, smoke-free workplace policies, and employer-offered cessation programs were 
self-reported; however, previous research showed that self-reported information on tobacco 
use is correlated with biological measures and established ordinances, thereby supporting 
the validity of self-reported indicators.30 Self-reported smoke-free workplace policies and 
employer-offered cessation programs could also introduce bias if workers respond to 
questions on smoke-free policies and cessation programs based on their knowledge of what 
is being legislated and not the documented restrictions.31 Third, it is possible that 
respondents were unaware of their workplace’s current status with regard to a smoke-free 
workplace policy or cessation program. Fourth, the collected employment information 
applied only to the week during the interview, whereas the employer-offered cessation 
programs applied to the last 12 months. Therefore, the temporal relationship between the 
respondent’s current job and the presence of a workplace cessation program could not be 
established. Fifth, the questionnaire language used to assess smoke-free policy coverage did 
not specifically reference outdoor environments. Therefore, it is possible that respondents 
may or may not have included outdoor environments in their response. Finally, some 
workers might have changed jobs, and thus, may not have correctly reported on policies and 
workplace cessation programs.
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CONCLUSIONS
This study showed that approximately 80% of U.S. indoor workers reported being covered 
by smoke-free workplace policies, and 29% reported being covered by employer-sponsored 
cessation programs. The prevalence of having an employer-offered cessation program varied 
among workers by indoor and outdoor status. Moreover, marked disparities in coverage were 
observed by sociodemographic, industry, and occupation groups. These findings highlight 
the importance of continued efforts to reduce tobacco use and secondhand smoke exposure 
at workplaces through the implementation of evidence-based interventions, particularly in 
industries and occupations with higher rates of combustible tobacco smoking. Smoke-free 
workplace policies and employer-sponsored cessation programs can benefit both workers 
and employers by creating a healthier workforce through reduced smoking and smoking-
attributable healthcare costs and lost productivity, reduced exposure to second-hand smoke, 
and reduced risks of fire and other hazards.1,3,4,22,28
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